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(54) Method and apparatus for drilling a plurality of offshore underwater wells 



(57) An underwater wet system in which an initially 
vertical drilfing riser conduit (5A) is fixed by a template 
(7,13,15) at the seabed (6) in a non-vertical orientation. 
Drilling is carried out through wellhead (30) in the tem- 
plate which also includes a valve tree (28) allowing the 
production fluid to be brought to the surface along a line 
separate from the Grilling riser conduit The template 



may be a junction template stowing several wells to be 
driled from a single template, or allowing the template 
to be connected by one or more drilling conduits (12.14) 
to further templates such that a wide area of the seabed 
can be covered tor a single driling riser conduit. 
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Description 

[0001 J The present invention relates to a method and 
apparatus tor drilling a plurality of wells. 
10002} Two conventionaJ methods exist tor drilling an 
offshore underwater well. The first of these is to drill and 
set a conductor pipe between a surface platform and 
the sea bed followed by driling a surface well using a 
platform wellhead. The Blow Out Preventer (BOP) is 
located on the surface wellhead. Subsequent casing 
strings are landed in the surface wellhead. The well is 
completed by suspending completion tubing from the 
wellhead and installing a platform tree. A second 
method is to drill and set a conductor pipe into the sea* 
bed using a floating drilling vessel with the wellhead 
located on the bed. A subsea drilling BOP has to be run 
on a drilling riser down to the seabed and is connected 
to the subsea wellhead. A subsea well is drilled with 
casing hangers landed in the subsea wellhead followed 
by the tubing completion the well is completed by plac- 
ing a tree on the seabed wellhead. An alternative sub- 
sea option is to use a horizontal tree and then run the 
tubing. 

[0003] As the industry moves further offshore and 
beyond the continental shelf, the water depths being 
considered are drastically increasing as reservoirs 
down the flank of the continental shelf and on the ocean 
floors are discovered. These water depths rule out the 
use of conventional platforms and their low cost driling 
techniques. Floating or tension production platform sys- 
tems can be used but their drilling footprint into the res- 
ervoir is limited, requiring peripheral seabed subsea 
production support wells. Subsea fields involve consid- 
erable complex subsea architecture and require exten- 
sive high cost rig intervention. 

(0004) One way in which an attempt has been made 
to increase the footprint of a production platform is the 
provision of a slanted conductor, in such an arrange- 
ment, the conductor is supported at an angle by the 
platform sothatitcanberuninatan angle thereby 
increasing the lateral distance between the base of the 
platform and the location where the conductor meets 
the seabed. However, such an arrangement is awkward 
and costly as it requires a specially made structure to 
support the conductor at an angle. Further, the system 
will not work in deep water without some support tor the 
conductor at various locations between the surface and 
the seabed which is not available from a floating plat- 
form. 

[0005) Our co-pending application (Agent's Ret 
PAJ07074EP) fled on the same day as the present 

application discloses a method of drilling an offshore 
underwater well comprises the steps of installing a riser 
conduit so that it is substantially vertically supported at 
a production deck situated substantially at the sea sur- 
face and deviates progressively further from the vertical 
with increasing sea depth, fixing the riser conduit at the 
seabed in a non-vertical orientation, and drilling the well 
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into the seabed at an angle to the vertical. 
[0006] As the riser conduit is substantially vertically 
supported at the production deck, it is posstie to use 
conventional platform drilling and production techniques 

5 which help keep the drilling costs to a rrtrtrnum. Fur- 
ther, because the riser conduit is supported at the sur- 
face and at the seabed, and deviates progressively 
further from the vertical in between, intermediate sup- 
port is not required but can be provided if necessary by 

10 buoyancy modules. 

[0007J In some fields, the reservoir could be relatively 
dose to the seabed, in such a case, there is insuff icient 
depth for a conventional subsea well which starts verti- 
cally at the seabed to be deviated to a suff icient angle to 

is access reservoir formations not already being drained 
by nearby vertical or deviated weds. Therefore onJy a 
limited reservoir acreage can be accessed. With this 
arrangement some of this deviation from the vertical is 
already provided before reaching the seabed, so that 

20 less deviation is required underground which allows 
higher angle or horizontal wees to be drilled far along 
the reservoir. This allows better access to reservoirs 
which are dose to the seabed. However, the most 
important benefit of this arrangement arises when the 

26 water is sufficiently deep that the riser conduit can be 
deviated to be horizontal at the seabed. Once the riser 
concUt becomes horizontal, it is potable to extend it 
some considerable distance along the seabed before 
drilling into the seabed so that the driftng footprint of a 

90 P|^ m c ™*»y««tfy increased wrthout driiang. 

(0008) The present invention relates to an improve- 
ment of the method and apparatus of our co-pending 
— — ii — tt - - 
ot j pu cMPon. 

[0009] Although the system of the co-pending appJica- 

3s ton represents a vast irnprovement on the prior art in 
terms of being able to increase the size of the footprint 
of a platform, it does require the riser conductor to be 
able to contain the full production pressure and over 
riser conductor per weft. 

40 [0010] According to the present invention a method of 
drifting and completing an underwater weft comprises 
the steps of instaSng a driing riser conduit which is ver- 
tical at the sea surface to the seabed with the tower end 
of the driling riser conduit connected to a template hav- 

4a ing an inlet port to which the lower end of the drilling 
riser conduit is connected and a welheed accessed 
through the inlet port such that the driifing riser conduit 
• at an angle to the vertical at the seabed; fixing the 
template to the seabed; drilling into the seabed through 

so the wellhead in the template at an angle to the vertical; 
landing and sealing the well casing and a completion 
string within the weJtiead; and installing a verve tree in 
the template to direct the flow of production fluid to the 
surface along a line separate from the drilling riser con- 

55 durt 

[0011] As the wellhead ts now at the seabed and the 
production fluid flows to the surface through a line sep- 
arate from the drilling riser conduit, it is no longer neces- 
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sary to have a wellhead at the platform, nor is it 
necessary tor the driBing nser conduit to be lined to take 
the full reservoir pressure. 

[0012] There is also preferably provided within the 
template means tor receiving a BOP tor installation dur- 
ing well drilling and completing. 
[001 31 A method of landing and locating various com- 
ponents, such as the valve tree and/or the BOP is to 
lower the components on a sWd into the template, and 
then extend connecting elements together to seaJ inlet 
and outlet ports of the components in place. 
[0014) The we* casing is preferably centred in the 
wellhead by radafly projecting centring members. 
[0015] A further drawback with the system of the co- 
pending application is that it requires one riser conduit 
per well. This can be a problem tor a large reservoir as 
each riser conductor requires one well slot on the plat- 
form The hanging loads caused by the casing strings 
and the heavy mud columns will require high deck sup- 
port from a large tension leg platform when a large 
number of wells are being drilled and completed. In 
addition the drilling range with this concept is limited to 
the maximum drilling reach from a stntfe point A large 
field would now r equina several platform syste ms or 
revert back to using a subsea field system tor distant 
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[00161 One major benefit of the present invention 
arises when several wells can be drilled from a single 
template. In this case, Ihe template is a junction tem- 
plate provided with a plureJrty of outlet ports each asso- 
ciated with its own wellhead and varve free, and a port 
selector is provided for selectively connecting the inlet 
port with any one of the outlet porta, the method further 
comprising drilling into the seabed selectively through 
more than one outlet port using the port selector selec- 
tively to provide access to each outlet port 
[0017] This method aiows a plurality of wefle to be 
drilled from a single drillng riser conduit 
[0018] The step of drillng through the outlet port may 
either be done directly into the seabed, or may be incf- 40 
rectfy done when the above junction template is a first 
stage junction template through one or more second 
stage junction tempiatea, each having an inlet port a 
plurality of outlet pom and a port selector tor selec- 
tive^ connecting *>einletpc<iwf*a/iyc>neoftha outlet <* 
porta, at least one of the outlet ports ot the fist stage 
junction template being con n ec te d by a drilling conduit 
to the irHet port of a second stage junction template, ft Is 
possible tor the second stage junction templates to be 
connected in a similar way to one or more third stage so 
junction templates each having an inlet port a plurality 
of outlet porta, and a port selector tor selectively con- 
necting the inlet port with any one of the outlet porta, 
such that a branched confiouration comprising numer- 
ous wells can be constructed in order to cover a large m 
area of a reservoir using only a single drilling riser con- 
duit Addtional stages of junction tempiatea can be 
added if necessary. 



[00191 With the method of the present invention, it will 
often be the case that pipes have to be run down the 
drilling riser conduits and drilling conduits to the well 
templates on a running tool. The pipes wil have to pass 
along significant lengths of horizontal drilling riser con- 
diit According to a further aspect of the present inven- 
tion, there is provided a method of propefling a running 
tool and associated piping along a horizontal section of 
conduit the running tool being provided with at least 
one piston element between the piping and a drilling 
installation, the outer diameter of the piston being sub- 
stantially equal to the inner diameter of the conduit, so 
that the running tool slides through the drilling riser con- 
duit and a piston seals with the drilling riser conduit: the 
method cxxnprising the step of introducing hydraulic 
fluid into the drilfing riser conduit behind of the piston 
member in order to push the piston member and hence 
the running tool along the condurt. 
[00201 Preferably, several pistons are provided in 
saries to distnbute the toed over ail of the pistons and to 
ensure that they maintain a propulsive torce on the run- 
ning tool even if the seal of an inrjvidual piston loses its 
integrity. 

[0021 ] Preferably a utility line extends from the drillng 
installation to meet the internal bore of the drilling con- 
duit at a tocatfon beyond of the most acVanced location 
of the piston ctoeest to the running tool, and at least one 
valve is provided to control fluid flow through the utility 
line. Thre utifity line can be used to accommodate fKrid 
displaced by the pistons when the running tool is run in. 
and also can be used to provide hydraulic pressure on 
the downstream side of the or each piston so as to 
assist with a w i th draw al of the running tool. 
[QQ221 The template forms an independent aspect of 
the present invention which can be broadly defined as a 
template tor a subsea weehead assembly the template 
comprising a main body, means tor tbong the main body 
to the seabed, an inlet port tor receiving a drilling riser 
condurt at an angle to the vertical, a weMheed inclined at 
i an angle to the vertical and being accessible through 
trie inlet port, and means tor receiving other wellhead 
cc*nponenmsuchasavaNetreeandBOP aligned such 
that they can be accessed through the inlet and allow 
access to the weUhead. 
\ [0023) The orientation of the inlet port and wellhead is 
preferably such that when the ternpiate is fixed to the 
seabed, the Wet port and wellhead are substantially 



[00241 The template is preferably provided with at 
least one bay tor receiving various well uunponents 
such as the valve tree andtor BOP. each component 
being mounted on a sWd, and being extendable to 
locate and seal in the ternpiate. 
[00251 In the case of the junction template, there * 
preferably further included a plurality of outlet ports, and 
a port selector tor selectively corrtujricating the inJet 
port with each of the plurality of outlet ports. 
[00261 The template may be in two pans, one housing 
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the wellhead and other wellhead components, the other 
housing the port selector. This helps reduce the size of 
individual component*. 

[0027] The orientation of the inlet and outlet ports and 
the means for anchoring the main body is preferably 5 
such that when the junction template is fixed to the sea- 
bed, the ports open substantially horizontally. 
[0028J The convenient method of fixing the junction 
template to the seabed has been found to be by using a 
gravity base or piles. w 
[0029] According to a further aspect of the present 
invention there is provided an apparatus for drilling a 
plurality of underwater wells, the apparatus comprising 
a drilling riser conduit extending from the sea surface to 
the seabed, such that the drilling riser conduit is at an is 
angle to the vertical at the seabed, a junction template 
as defined above anchored to the seabed, wherein the 
drilling riser conduit is connected to the inlet port of the 
junction template, and wherein a plurality of drilling con- 
duits extend across the seabed, and/or a plurality of so 
conductor pipes extend into the seabed, from the outlet 
ports of the junction template. 

[0030] When a drilling conduit extends from an outlet 
port it is connected to the inlet port of a second stage 
junction template as defined above. The second stage 23 
junction template may also have both driling conduits 
and conductor pipes extending from its outlets with one 
or more further stage* of junction templates according 
to the second aspect of the present invention being con- 
nects »n a similar way to each drilling conduit so 
[0031] If the production fluid is to flow to the surface 
through the drilling riser conduit it is necessary to pro- 
vide a pressure containing casing type within the driling 
riser conduit However, the preferred alternative is to 
provide in the wed template tor each branch at which a sa 
well is drilled a subsea valve tree which is preferably a 
horizontal vaive tree. Thus, the flow from each weU can 
be brought to the surface externally of the driHng riser 
conduit in a conventional flow line. 
[0032] Examples of a method and apparatus in 40 
accordance with the present invention will now be 
described with reference to the accompanying draw- 
ings, in ' 



Fig. 1 is a schematic view of a field assembly 49 

according to the first example; 

Fig. 2 is • diagrammed plan c^fleto layout 

Rg. 3 is a schematic plan of a first or second stage 

template with a drilling conduit; 

Ftg, 4 is a schematic plan of an end stage template; so 

Rg. 5 is a schematic view of a first example of a 

junction joint; 

Figs 6A and 68 are schematic drawings of a sec- 
ond example of a junction joint 
Fig. 7 is a view similar to Rg. 3 showing the tern- sa 
plate with a drilling riser conduit 
Figs. 8 to 14B are schematic drawings showing the 
stages of well completion; and 



^0. 15 is a schematic view of a second field exam- 
ple using a free standing drilling riser conduit. 

P0331 Fig. 1 shows an example of a tension leg pro- 
ducts installation 1 which is shown at the sea surface 
and is anchored to an optional gravity storage base 3 by 
moonng legs 4. From the production installation a 
number of ending riser conduits 5A. 58 are suspended 
initialy vertically, but deviating progressively from the 
vertical with increasing sea depth. The conduit 5A has 
sufficient curvature that by the time it reaches the sea- 
bed 6 it is horizontal and can extend a significant hori- 
zontal distance along the seabed At the desired 
location, the conduit SA terminates at a first stage junc- 
tion template 7 from which a pair of cased wells 8 
extend towards the production reservoir 9, with each 
well terminating at a Hner or screen 10. 
[0034] AcorxSuitSBisofsirr^cons^ 
one exception that it is not horizontal at the seabed 
Instead, it is fastened as an obfique angle to a skid 1 1 
and the cased wefl 8 extends at the same angle into the 



[0035] m addition to the two wees 8 which extend from 
the output parts of the first stage junction template 7, a 
drilling conduit 12 extends from a further output part 
across the seabed 6 to a second stage dnlfing template 
13. The second stage drying template 13 has the same 
construction as the first stage cHIng template 7. in that 
up to two weis 8 extend into the production formation 
and a orfcng conduit 14 extends across the seabed to a 
third stage junction template 15. As this could be the 
last stage template, it is of slightly chlsrem construction 
in that thr ee wells 8 extend from this template into the 
formation 9. 

[00381 An alternative layout of junction templates is 
shown in plan in Rg. 2. to this case, instead of any weUs 
being formed at the first stage junction template 7, three 
drilling conduits 12 extend to respective second stage 
junction templates 13. These second staoe junction 
templates have the same const ru ction as the second 
stage junction templates of Rg. 1 in that two wells 8 and 
one drifting conduit 14 extend from each second stage 
junctaiten^taJe.Triiaalowa tor three third stage junc- 
tion templates 15 which are again constructed in the 
same way as the third stage junction templates in Rg. i. 
each having three weis 8 extenoTng to the formation. 
I0037] To further extend the range of the system a 
weH ternpiate can be used joined by a driWng conduit to 
a jurxikxi template. The we* template would contain the 
wetthead. tree bay and BOP bay, and respective pro- 
ductkxVefcHing p ipew ork. 

[0038] It is readUy apparent from a cornbination of 
Rgs. 1 and 2 how a very large area of reservoir can be 
covered from a single production installation 1. 
[0039] OetaJe of the junction templates win now be 
desenbed with reference to Rgs. 3 and 4, in which Rg. 
3 shows a second stage junction template 1 3 and Rg. 4 
shows a third or end stage junction template 15. Each 
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junction template consists of a main body 16 having four 
piles 1 7, one in each corner, for securing the junction 
template to the seabed. An inlet port 18 receives a drill- 
ing conduit 12, 14. The inlet port leads to a swivel tele- 
scopic unit 19 which, during installation, is fixed in mid* 
stroke, and is released once the installation is complete 
to allow for twist and thermal expansion of the drilling 
conduit-Connected immediately to of the swivel tele- 
scopic unit 19 is a junction joint 20 which may be of any 
known suitable construction tor selectively comrnunical- 
ing the inlet 12 with any one of three branches 21, 22. 
23. Two examples of suitable junction joints are given in 
Figs. 5 and 6A and 68 as described below. 
[0040] According to a first example of a junction joint 
shown in F»g. 5, a permanent junction sleeve 32 is posi- 
tioned in the template so as to be pivotatole about an 
end 33 adjacent to the inlet port 18. The sleeve is mov- 
able by means of a pair of mechanical or hydraulic 
sleeve actuation units 34 which can move the sleeve so 
as to aBgn the inlet port with any one of the three 
branches 21. 22. 23. Each branch is provided with an 
isolation unit 35 so as to allow any branch, such as 
branches 21, 23 which are not being used to be dosed 
and sealed, while opening the branch 22 to be driBed. 
[0041] In the alternative arrangement shown in Rg. 6A 
and Fig. 6B the permanent junction sleeve 32 is 
replaced by one of several junction sleeves such as 
straight junction sleeve 36 and deviated junction sleeve 
37 depending upon the branch to which access is 
required. Thus, the straight junction sleeve 36 provides 
access to the central bore 22. while the deviated sleeve 
37 provides access to the branch 21. A deviated sleeve 
having a mirror image to that shown in Fig. 68 can be 
used to provide access to the branch 23. The appropri- 
ate sleeve is run into the template and is locked by 
means of locks 38 adjacent to the inlet port A heix 39 
provided on the sleeve engages with a- heix m the tem- 
plate to ensure that the sleeve m correctty orientated. 
When access to a different branch is required, the 
sleeve is pulled and a sleeve of different conf iguratton is 
run in. As with the previous example, the fluid isolation 
units 35 are provided to dose the branches which are 
not in use. 

[0042] The structure of the template junction below 
the junction joint depends upon whether the outlet port 
is used for a wei 8, or a driBng conduit 12. 14. In the 
casec4tr«seccrristac^jurx^terrpiale 13 shown in 
Rg. 3 tie central branch 22 provides e connection to a 
drilling conduit 14, while the two outermost branches 
21 , 23 are provided for wells 8. For the first junction tem- 
plate 7 shown in Fig. 2. it wi be appreciated that afl 
three branches wiH be the same as the central branch 
22 in Fig. 3 to allow tor the connection of three driBng 
conduits, while in Fig 4, al branches are the same as 
the outermost branches 21. 23 of Fig. 3 to allow three 
wells to be drifted 

10043] Each branch to which a drilling conduit 12. 14 
is connected * simpry provided with a drilling conduit 



pulling and connection unit 24 to which the drilling con- 
duit 12. 14 is connected. 

[0044] Each branch from which a well is drilled com- 
prisee in a direction extending away from the junction 
5 joint.branch 23 a fluid isolation unit 25. a telescopic con- 
nector 26. a horizontal BOP 27, a horizontal spool tree 
body 28. a wellhead connector 29 and a horizontal well- 
heed 30. 

[0045] Although the wetihead elements are shown on 
io the same template as the junction joint it may be pref- 
erable to provide the wellhead elements on a template 
separate from the junction joint to prevent the template 
from becoming too large and unwieldy. 
[0046] Several of these elements in the vertical mode 
is are well known in the art 

[0047] In order to install the system, because the junc- 
tion templates 7. 13. 15 are too big to be run in from the 
platform, the template junctions are towed or lifted into 
place. Initially, the three central template junctions 7, 1 3. 
20 15 shown in Fig. 2 attached by drilling conduits 12, 14 
can be towed into place and are fixed to the seabed. 
After natively tor d slant wees the templates are provided 
with a socket 39 tor receiving the drilling riser conduit 5A 
as shown in Rg. 7. The socket comprises a funnel 40 
25 prvota&y connected about a horizontal axis by a prvot 
structure 41. A drilling riser end package 42 at the end 
of the drilling riser conduit 5A is stabbed into the funnel 
40 where it is locked in place by a locking means 43. 
The funnel 40 can then be pivoted about the horizontal 
30 axis so that the package is substantially horizontal at 
the seabed, and the drilling rise conduit is and secured 
to the respective bores and parts. The crilKng riser con- 
duit 5A is then brought up to the production installation 
1. 

36 [0048] At this stage, either the wells 8 from me central 
junction templates 7. 13. 15 can be drilled selectively 
using the junction joint 20 of Gach template to select the 
appropriate branch, or the adcWonal junction templates 
of the lateral branches as shown in Fig. 2 can be towed 
40 into place, fixed to the seabed, and connect to the out- 
lets of the first stage template junction 7 by drilling con- 
durt»12. 

[0049] A detailed description of the oriling and com- 
pletion of a typical well wil now be given with reference 
46 to Figs. 8 to 14a 

[0060] Fig. 8 shows the initial arrangement within the 
template between a fluid isolation unit 25 which would 
be provided immediately to the right of the arrangement 
shown in Fig. 8 and the weHheed 30 shown at the left of 
so Fig. a A pair of guidefineieea sleds 44 are landed in 
appropriate bays in the template. Each skid 44 is low- 
ered, using a lift line connected to a running hub 45 at 
the top of the skid 44. The right hand skid contains a 
BOP 27. wrtie the left hand skid contains a bridging 
56 sleeve 46. Both the BOP 27 and bridging sleeve 46 are 
provided with a hydraulic system of double acting pis- 
tons 47. and rollers 48 which aflow them to be telescop- 
icaity extended into the engaged and sealed position 
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shown in Fig. 8. When engaged the functional lines, i.e. 
Wit. choke, utility and controls are in line connected. 
[0061] WHh the BOP 27 and bridging sleeve 26 in 
place, a conouctor 49. as shown in Fig. 9. is landed 
within the wellhead 30 on a running tod 50 and is * 
latched and sealed in place by latches 51 . The process 
is similar to the process for landing a conductor in a con- 
ventional vertical wellhead except that it is necessary to 
ensure that the running tool and conductor are central- 
ised. To this end. radially inwardly extending guides 52 ra 
are provided within the wellhead 30 to align the conduc- 
tor 49 in the wellhead 30. Also, guidance bearing 53 
align the running tool 50 within the bridging sleeve 46 to 
ensure it is in line and centralised. 

[0052J 'n order to propel the running tool along hori- is 
zontaJ sections of the drilling riser conduit, the running 
tool is provided with a piston 54 having a seal 55 which 
allows the running tool to be propelled by hyoraufic 
pressure applied to the piston member 54 in the direc- 
tion of arrows 56. It may be useful to have several pis- 20 
tons connected in series to distribute the forces as 
shown in Fig. 9B and to ensure that the running tool is 
always moved, even if a seal of one piston member 
loses its integrity. The or each piston 54 is provided with 
a plurality of check valves 54A which aJow the running 2s 
ted to be run without hydraulic pressure. After natively, 
the check valves 54A art differential valves, which allow 
each piston to vent once a certain differential is 
reached. This allows the hydrmutfc pressure to be 
shared between the various pistons. For example, tor a so 
total hydraulic pressure of 1500 pel. the check valves 
can be arranged so that 300 psi is appfied to each of five 
pistons. 

[0O53J A return fluid path is provided by a utility line 
56A flow through which is controlled by a pair of verves 35 

sea 

[0064] The utility line is provided back to the drflHng 
installation to provide a means of circulating the drilling 
riser conduit When running casing returns from the wefl 
fluids being driven in front of the piston can be returned 40 
to the surface. The utility Bne will aJso take the displaced 
fluids from the wei whie cementing the casing strings. 
[0065] When pulling out of the driling riser conduit 
with the running string, the utitty line wil be used to 
pressure assist the running sfring out and to ensure the 43 
wen/driHing riser conduit is maintained at a set pressure. 
[0066] Wrmmecono\jctor49inp4ace,anim^ 
casing 57 is landed, cemented using conventional tech* 
niques. locked and sealed in a similar manner as shown 
in Rg. 10. Again, the installation of inter mecfiate casing so 
is generally similar to a conventional vertical installation, 
but the intermediate casing is provided with radially out* 
wardly extending guide members 58 to ensure that rt is 
centralised within the conductor 49. 
[0057J The BOP 27 is teiescopicalry retracted, the sa 
bridging sleeve withdrawn and removed on its guideline- 
less skid, and is replaced by a horizontal spool tree 28 
on a similar guideline! ess skid 44. The tree functions are 



tn I me connected, i.e. the production and armulus flow 
lines. The BOP 27 ie teiescopicaKy re-engaged so that 
the system locks and seals between the wellhead 30 
and the fluid isolation unit 25 as shown in Rg. 1 1 . 
[0058] A pressure containing bore protecting sleeve 
60 is placed within the tree and is correctly oriented by 
means of a helix 61 as shown in figurs 12. Drilling can 
now take place through the sleeve 60 and intermediate * 
casing 57. 

[0059] As shown in Fig. 13. the production casing 
string 62 is then landed within the wellhead and 
cemented using conventional techniques. The produc- 
tion casing string 62 is centralised by radially extending 
guides 63 on a controlled running tool. 
[0060] Further driffing is required into reservoir for the 
liner or screens. These are cemented or sealed off 
using conventional downhole techniques. 
[0061] The bore protecting sleeve 60 is then retrieved 
and a tubing hanger 64 is run on a subsea test tree 77 
into the tree 28 and correctly oriented by the helix 61 as 
shown in Rg 14A. The lateral production bore 65 within 
the tree 28 is aligned with a lateral bore 66 in the tubing 
hanger 64 as shown in Fig 14a The main bore of the 
tubing hanger 64 is plugged with a bore plug 64A tal- 
lowed by a tree body plug 67 which contains a its own 
bore plug 67A. The wei ie now ready for production. 
Production fluid Mows out of the tree 28 through lateral 
bores 65,66 under the control of two vaivee 68. Access 
to the annuius is provided through lateral bores 69 and 
means tor well monitoring are provided in the usuaJ way 
A spool tree crossover verve, workover valve 77 and a 
inner and outer tree circulations valves 78A and 788. 
are provided. 

[0062] The BOP is onry required whle the wei is being 
drilled and completed. Once these operations are com- 
pleted, the BOP can be removed and replaced with a 
telescopic pipe unit The BOP can then be used tor the 
completion of the next weR 

[0063] It win be appreciated from this that the driling 

izorrtal wetihead 30 and that the production fluid is 
routed through the horizontal spool tree body 28. Thus, 
any of the wees 8 can be drilled and put into production 
whie other of the wees 8 ere being drilled. This allows 
the system to be instated in a phased manner allowing 
extra branches to be brought into production as tie field 
evofvee or ie determined, ft ie also poeei^ to intervene 
in any drilled wei at any time without disturbing other 
drifted wells. 

[0064] An alternative configuration is shown in Fig. 15. 
This ie similar in most respects to the arrangement 
shown in Fig. 1. The difference flea in the tact that the 
drilling riser conduit 5A is run from a floatation unit with 
a riser isolation unit 72 which is anchored to the seabed 
via tension line 73. The floatation unit with riser isolation 
unit 72 is connected to a mobile drilling vessel 74 by a 
short drilling riser 75. The production fluid flow linee 71 . 
run along the seabed to the storage base 3 of the terv 
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sion leg production installation or other suitable produc- 
tion installation which coukj be a low cost tanker system 
as it does not have to support any risers. This arrange- 
ment allows the well system to be situated much further 
from the tension leg production installation. Also, a shaJ- 5 
low water disconnect mechanism 76 is provided on the 
flotation unit with riser isolation 72 to allow the mobile 
drilling vessel to be disconnected without pulling the 
drilling riser conduit 5A. 

to 

Claims 

1 . A method of drilling and completing an underwater 
well, the method comprising the steps of installing a 
drilling riser conduit (5A) which is vertical at the sea rs 
surface to the seabed (6) with the tower end of the 
drilling riser conduit connected to a template 
(7,13,15) having an inlet port (18) to which the 
lower end of the drilling riser conduit is connected 
and a wellhead (30) accessed through the inlet 20 
port such that the drilling riser conduit is at an 
angle to the vertical at the seabed; fixing the tem- 
plate to the seabed; drilling into the seabed through 

the wellhead in the template at an angle to the ver- 
tical; tending and sealing the well casing (49.57,62) 2s 
and a completion string (64) within the wellhead; 
and installing a valve tree (28) in the template to 
direct the flow of production flud to the surface 
along a line separate from the drilling riser conduit 

30 

2. A method of according to claim 1. wherein there is 
also provided within the template (7,13,15) means 
for receiving a BOP (27) tor installation during wei 
drilling and completing. 

38 

3. A method according to daim 1 or daim 2, wherein 
various components are installed within the tem- 
plate (7,13.15) by lowering a component on a sMd 
(44) into the template (7.13.15), and then extenrJng 
connecting elements together to seal inlet and out- 40 
let ports of the components in piece. 



to each outlet port 

6. A method according to daim 5. wherein the junction 
template (13) is a fret stage junction template (7) 
and drilling is done indirectly through one or more 
second stage junction templates (13), each having 
an inlet port (18), a plurality of outlet ports 
(21.22.23). and a port selector (20) tor selectively 
connecting the inlet port with any one of the outlet 
ports, at least one of the outlet ports of the first 
stage junction template being connected by a drill- 
ing conduit (12) to the inlet port of a second stage 
junction template. 

7. A method according to daim 6. wherein the second 
stage junction templates (13) are connected in a 
similar way to one or more third stage junction tem- 
plates (1 5) each having an inlet port (1 8). a plurality 
of outlet ports (21 ,22,23). and a port selector (20) 
tor selectively co nn ecting the inlet port with any one 
of the outlet ports 

8. A method of propeiHng a running tool (50) and 
associated piping along a horizontal section of con- 
duit the running tool being provided with at least 
one piston element (54) between the piping and a 
drilling installation, the outer diameter of the piston 
being substantialy equal to the inner diameter of 
the conduit, so that the running tool slides through 
the drilling riser conduit and a piston seals with the 
crying riser conduit; the method comprising the 
step of introducing hydraufic fluid into the drilling 
riser conduit behind of the piston member in order 
to push the piston member and hence the running 
tool along the conduit 

9. A method according to daim 8, wherein several pis- 
tons (56) are provided in series to distribute the 
load over al of the pistons and to ensure that they 
maintain a propulsive force on the running tool (50) 
even if the seal of an individual piston loses its 



4. A method according to any one of the preceding 
claims, wherein the wei casing (49.57,62) is cen- 
tred in the wellhead (36) by radially projecting cen- 
tring members (52,56.63). 

5. A method according to any one of the preceding 
claims, using a template from which several wells 
can be drilled from the seabed, wherein in the tem- 
plate (7.13,15) is a junction template provided with 
a plurality of outlet ports (21.22.23) each associ- 
ated with its own wellhead (30) and valve tree (28). 
and a port selector (20) tor selectively connecting 
the inlet port (18) with any one of the outlet ports, 
the method further comprising drilling into the sea- 
bed selectively through more than one outiet port 
using the port selector selectively to provide 



10. A method according to daim 8 or daim 9. wherein 
48 a utiity line (56A) extends from the drilling installa- 
tion to meet the internal bore of the drilling conefcjit 
at a location beyond of the most advanced location 
of the piston dosest to the running tod. and at least 
one valve (568) is provided to control fttd flow 

50 through the utility tine. 

11. A template (7.13.15) tor a subsea wellhead assem- 
bly the template aamprising a main body, means 
(17) tor f bring the main body to the seabed (6). an 

58 inlet port (18) for receiving a drilling riser conourt 
(5A) at an angje to the vertical, a wellhead (30) 
inclined at an angle to the vertical, and being 
accessible through the inlet port and means for 
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receiving other wellhead components such at a 
vatve tree and BOP aligned such that they can be 
accessed through the inlet and allow access to the 
wellhead. 

5 

12. A template according to claim 1 1 , wherein the align- 
ment of inlet port (18) and wellhead (30) is such 
that, when the template (7.13.15) is fixed to the 
seabed (6). the inlet port and weflhead are substan- 
tiairy horizontal. 10 

13. A template according to daim 1 1 or daim 12. fur- 
ther comprising at least one bay tor receiving vari- 
ous well components such as the valve tree (28) 
and/or BOP (27). each component being mounted ts 
in a sWd (44). and being extendable to locate and 
seal in the template. 

14. A template according to any one of claims 10 to 12, 
further including a plurality of outlet ports 20 
(21.22.23). and a port selector (20) for selectively 
communicating the inlet port (18) with each of the 
plurality of outlet ports. 

15. A template according to daim 14, wherein the tern- 2s 
plate is in two parts, one housing the wellhead (30) 
and other wellhead components, the ether housing 
the port selector (20). 

16. An apparatus tor drilling a plurality of underwater x 
wells, the apparatus comprising a drWng riser con- 
duit (SA) axtenolng from the sea surtsce to the sea- 
bed (6). such that the drillng riser conduit is at an 
angle to the vertical at the seabed, a junction tarn- 
plate, according to daim 14 or 15, anchored to the * 
seabed, wherein the drilling riser conduit is con- 
nected to the inlet port (18) of the junction template, 
and wherein s piurafty of drilng conduits (12.14) 
extend across the seabed. anoVbr a plurality of con- 
ductor pipes (8) extend into the seabed, from the 40 
outlet ports of the junction template. 



46 



50 



33 



8NSOOCJO <£P _ .0©52300A1 J_» 



8 



EP 0 952 300 A1 




9 



BMSOOCID: <EP_0Q5ZJOGM j_> 



EP 0 952 300 A1 




BNSQOCJD- <EP QQ&ZnQAI > > 



10 



EP0 952 300A1 




11 

BNSOOCIO: <€P 0MZJ0OA1 J_> 



# 



EP0 952 300A1 




BMSOOCJO: <£P 09S2300AtJ_» 



12 




9NSOOOO: «€P 0Cfi23OOA1J_» 



13 




, BHSOOOO: <£P 0©5230QA1J_> 



14 




BHSOOCIO <£P OOaZJOOMJ.* 




ouerwin- -CD dcmtwui i „ 



EPO052 3OOA1 




17 




21 



EP0 952 300 A1 




EP0 952 300 A1 




BHSOOCIO- <€P 08ft2300A1J_> 



23 




BMSOOOO: «£P_0«2MOA1 J_> 



# 



BP 0052 300 A1 



Offlo* 



EUROPEAN SEARCH REPORT 



EP 98 30 2374 



DOCUMENTS CONSIDERED TO BE RELEVANT 




C*»gory 


f^ll^j^-M! aJ J - ^M^^A ^ 1 — * ■ - ^ . -k. . -* 


WMA 

BUM 


eummcAmmorim 


X 
Y 
Y 

Y 


US 4 754 817 A ( GOLOSH 1TH) 5 July 1988 

• abstract • 

• column 3, Hne 18 - lint 29 * 

US 3 391 734 A (TOWNSEND) 9 July 1988 

• colunn 11 1 1 n# 23 - Hne 34 * 

* colurm 11, line 43 - coluan 12, lint 2 * 

US 3 732 923 A (FOWLER) IS Ray 1973 

* coluan 9 t line 11 * line 17 * 

* coluan 9, line 68 - colum 10, line 27 ♦ 


1.11 

2-4, 

a-io.13 

2.4 
3,13 


E21B7/12 

E21B7/04 

E21B43/30 

E21B43/017 

E21834/04 

E2 1833/064 

E2 1843/013 

E21B33/043 

E21B23/08 

E2 IB 17/01 


Y 


FR 2 687 351 A (TOTAL C0MPA6NIE FRANQAISE 
DES PETROLES) 3 April 1992 
* page 1, line 3 - line 6 • 


8-10 




Y 


US 3 764 176 A (SOUL It) 9 October 1973 
* coluan 2, line 3 - line 35 ♦ 


9 - 




Y 


US 4 730 677 A (PEARCE) 15 March 1988 


10 


nCMPCALWlM 




• abstract * 

* coluan 5, line 45 - Hne 51 * 

♦ coluan 7, Hne 12 - Hne 37 ♦ 


E21B 


A 


GB 2 028 400 A (OTIS ENGINEERING 
CORPORATION) 5 Narch 1980 
* abstract • 


5-8,12, 
14-16 




X 


US 4 030 310 A (SCHIRTZINGER) 21 June 1977 

• coluan 3, Hne 27 - line 36 • 

* coluan 3, Hne 82 - line 66 * 


1.2.11 




A 


US 4 326 596 A (BURNS) 27 April 1982 

* abstract * 

* coluan 2, Hne 32 - line 38 e 


1,11 











THE HAGUE 



10 Deceaber 1998 



Sogno, N 



CA7IQO«YOP 





26 



9NSOOCIO: <EP »S2300A1J_> 



EP0 952 300A1 



EUROPEAN SEARCH REPORT 



EP 98 30 2374 



DOCUMENTS CONSSMERED TO BE RELEVANT 



Category 



A 
A 



US RE32623 E (MARSHALL) IS March 1988 

• cnia l • 

US 4 462 717 A (FALCIRAIGNE) 31 July 1984 

♦ abstract * 

68 2 307 929 A (A06IL OIL CORPORATION) 
11 Junt 1997 

• abstract • 

* pagt 9, 11n» 31 - lint 35 • 

GB 2 151 288 A (SOCIETE NATIONAL! ELf 
A0UITA1NE) 17 July 1985 

* abstract ♦ 

US 4 874 008 A (LAWSON) 17 October 1989 

* abstract • 

US 4 691 780 A (SALLE) 8 Stpteatotr 1987 

♦ abstract ♦ 

♦ column 3, lint 13 - lint 18 • 

US 4 068 729 A (PEEVEY) 17 January 1978 

* abstract * 

US 5 129 459 A (BREESE) 14 July 1992 

• coluan 1, lint 5 - lint 11 • 
m abstract ♦ 

US 4 407 364 A (JOHNSTON) 4 Octobtr 1983 

• coluan 3, lint 61 - coluan 4. lint 6 • 

68 2 183 274 A (CAJCO INCORPORATED) 
3 Junt 1987 
m abstract • 



TTtt pTM 



>r*pertr 



<*vwn u# tar aic 



,11 
• 11 
.11 

3,13 
3,13 



1.5,11, 
14,16 



1.5,11, 
14,16 



8,9 
8 



THE HAGUE 



10 Deceabtr 1998 



Sogno, N 



CATIQOnv 0? OTIO DOCUMNTO 



27 



BMSOCOa. <£P 08S23WA1J_> 



EP0952 300 A1 



European Patent -j ji ._s. rf^_taj 

Ofice 

EP 98 30 2374 



CLAIMS WCURWNQ FEES 



The present European patent appscstfon cc*npr^ at ft* em of le^ more tavt 

(~l Only part of the clairne have bean paM wtan tia piaacrfted am ImJL The praam 
L — J ''Po* haa been c*awn up tor m first randan 
bean paid, namely dafmfs): 



□ No ctaima tees have been paid within the prescribed ttma emit The praaanl European search report haa 
teen drawn up for tf» ftrst landabm. 



LACK OF UNITY OF INVENTION 



The Seaich Olvf eon considers fiat the preaant European patent appfcation doae not comply wth f* 
reo^rementsofun^of inwensonart 



see sheet 8 



Pn A» further search feet nave oean paid wttrm the fixed tome limit The present European searcft report ruu 
1 — 1 oean drawn up tor aidavne. 1 



□ Only part of ne tonner aaaroh tees nave been paid withm tne feted ttme Hmrt The preaant European 
search report haa been drawn up tor toes parts of ^ European peiara appicason whKti relate to the 
invention* In rasped of which search toes neve been paidl name* delms 



□ None of tie further search toes have been paid wittin the feed ttme amft. The present European search 
report hea been drawn up tor thoee parts of He Eurcpean paavs apffrcaSon wtsch retate to me invention 
first mentioned in the define, nam sty claims: 



BNSOCOO: «6P_0Q623COA1 J_» 



28 



# 



EP 0 952 300 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPUCATTON NO. EP 98 30 2374 



Thm anrwi mm tm pttorrt temjy wntw uldn o to *+ P«M docur—rm aM m tm t fto* itw n to nd E ur opi m mrtfi rvgofi 
Th* £urop«*n Ptttr* OHe« to * no way HtM tot pvfeuftwi wW» «• mm* tar fw pwpoM 4 rfeimaion 

10-12-1998 



PiMdxurwnl 
dMltiMftfinport 












05-07-1988 


fill 


U1W13 


28-12-1989 








Ml 




01-02-1990 


US 3391734 


A 


09-07-1968 


NONE 






US 3732923 




15-05-1973 


FR 


1579922 A 


29-08-1969 








68 


1166590 A 


08-10-1969 


CO 


» ■ 


03-04-1992 


NONE 






lie 17641711 




09-10-1973 


FR 


2085405 A 


24-12-1971 






68 


1340605 A 


12-12-1973 


US 4730677 




15-03-1988 


CA 


1285472 A 


02-07-1991 








68 


2199056 A, 8 


29-06-1988 








58 


ZZ34771 A,0 


13-02-1991 








68 


2234772 A, 8 




G8 2028400 




05-03-1980 


NONE 






US 4030310 




21-06-1977 


NONE 






US 432659S 




27-04-1982 


NONE 






US RE32623 




15-03-1988 


CA 


953519 A 


27-03-1974 






DE 


2144570 A 


16-03-1972 








FR 


2107299 A 


05-05-1972 








68 


1360101 A 


17-07-1974 








NL 


7112219 A, 8, 


10-03-1972 








OA 


3787 A 


24-12-1971 








US 


RE28860 E 


15-06-1976 








US 


3687204 A 


29-08-1972 


US 4482717 


A 


31-07-1984 


FR 


2507672 A 


17-12-1982 






BR 


8203460 A 


07-06-1983 








68 


2103570 A, 8 


23-02-1983 








JP 


1058314 B 


11-12-1989 








JP 


1570118 C 


10-07-1990 








JP 


58000588 A 


05-01-1983 








NL 


8202329 A 


03-01-1983 


G8 2307929 


A 


U-06-1997 


US 


5702205 A 


30-12-1997 






NO 


965008 A 


05-06-1997 


G8 2151288 


A 


17-07-1985 


FR 


2556407 A 


14-06-1985 





8 For«w*«M»Ut*«»:»«Oflc**Jour»*^ 



30 



BNSooaa <ep 



_0©ft2300A1_l_> 



EP 0 952 300 A1 



LACK Of UNfTY OF INVENTION 

SHEETS EP 98 30 2374 



nn Sea icft OMeon contioWni that tno p r mm Euopean punt application do— cm comply wtth r» 
requrementt of unity of intention and reiaiea to several inverrtkr* or groups 

1. CI ales: W, 11-16 

Method and apparatus for drilling and completing an 
underwater well, using a drilling conduit which Is at an 
angle to the vertical at the sea bed, further using a skid 
for lowering a component Into the template. 

2. CI ales: 8-10 

Method of propelling a running tool along a horizontal 
section of a drilling riser by Introducing hydraulic fluid. 



29 



BMSOOOO: <£P_0062300A1_L> 



EP0 952 300 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATEKT APPLICATION NO. EP 98 30 2374 



TN» *rwm* i to* *• p«ttni tomfty mtmbtu fmin q to fm p**rt aooimona dM in < 
Th« v« M con*ir*d H »» Eurapoon Pt«nt Ota COP an 

Th* Europavi P«»n« 0«o» a to no My MM tor 9mm pmtetmn wfwc* «ro »noroV gM« tor t» p*pc»o <* * 

10-12-1998 



Pt>rn dooumrt 


PuoUcaflon 






dod ■* March report 




fTWTROOftB) 





US 4874008 A 17-10-1989 HOWE 



US 4691780 


A 


08-09-1987 


BR 


8602529 A 


27-01-1987 






CA 


1242140 A 


20-09-1988 








EP 


0208387 A 


14-01-1987 








OP 


61277797 A 


08-12-1986 


US 4068729 


A 


17-01-1978 


NONE 






US S1294S9 


A 


14-07-1992 


NONE 






US 4407364 


A 


04-10-1983 


HONE 






G8 2183274 


A 


03-06-1987 


FH 


259062* A 


29-05-1987 




31 



BNSOOCID: <£P OQftOOOAt J_> 



